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DERMATITIS HERPETIFORMIS: IMMUNOELECTRONMICROSCOPIC AND 
ULTRASTRUCTURAL STUDIES OF A PATIENT WITH LINEAR 
DEPOSITION OF IgA 
HIDEO YAO ITA, M.D., KENNETH C. HERTZ, M.D, AND STEPHEN 1. KATZ, M.D ., PH.D. 
Dermatology Branch, National Institutes of Health, Bethesda, Maryland, U. S. A. 
Using immunoelectronmicroscopic techniques, we have demonstrated three distinct 
patterns of IgA deposition in the skin of pat ients with dermatitis herpetiformis. The least 
common of these patterns is t he loca lization of reaction products to t he lam ina lucida. As t hi s 
is the location of the immunoreactants in bullous pemphigoid and herpes gestation is and 
because the ul trastructural findi ngs in our patient's early lesional skin differ from those 
usually seen in patients with dermatitis herpetiformis, we herein detail this patient 's clini cal, 
histologic, immunologic, and ultrastructural findings. The most prominent findings are (1) 
IgA deposition in the lam ina lucida, (2) vesic le formation between basal lamina and the basal 
cells, and (3) fibrin-like material in t he epidermis with showering into the dermis. 
Dermatitis herpetiformis (DH) is an uncommon 
blistering disease t hat usually presents with char-
acteristic clinical and histologic findings . Immuno-
fl uorescence in a lmost a ll cases shows in vivo 
deposition of IgA, with or without other immuno-
glob ulins, just beneath t he dermal- epidermal 
junction in a speckled or fibrillar pattern . While al l 
criteria for diagnosis hold true in the majority of 
patients, a small number of patients show deposi -
tion of IgA in a linear or band-like configuration 
along the basement membrane zone on direct 
im m unofluorescence (DIF) of norm al or perilesion-
a l skin . Recent immunoelectronmicroscopic (IEM) 
observations using a peroxidase-antiperoxidase 
(P-AP) technique have identified more precisely 
the location of IgA deposition in the skin of 
patients with DH [1] . In t hose patients with 
speckled or fibrillar deposits on immunofluores-
cence, the IgA appears as compact bundles and 
strands in the tips of dermal papillae on !EM. In 
some patients with lin ear deposition ofIgA on DIF, 
IgA appea rs as nodular deposits beneath the basal 
lamina. In one patient with linear deposition of IgA 
on DIF, however, it appeared as a continuous band 
occupying the lower part of the lamina lucid a on 
IEM. Moreover, electron microscopy (EM) of 
lesional skin from this patient showed that primary 
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Ab breviations: 
BP: bullous pemphigoid 
DH: dermatitis herpetiform is 
DIF: direct immunofl uorescence 
EEM: epidermal type of erythema multiforme 
EM: electron microscopy 
FITC: fluorescein isothiocyanate 
HG: herpes gestat ionis 
IEM: immunoelectronmicroscopic 
P - AP: peroxidase- antiperoxidase 
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blister formation did not occur beneath the basa l 
la mina as in most pa tients with DH, but rather 
above the basal lamina. In spite of these varia-
tions, the patient satisfactorily fu lfilled the other 
diagnostic criteria for DH and would attract no 
specia l not ice if immunofluorescence were not 
avai lable. He is presented, therefore, as a bona fide 
case of DH but with subtle differences on DIF, 
IEM, and EM that serve to set him far enough 
apart from most other patients with this disease to 
suggest that DH may, in fact , be a heterogenous 
disorder. 
CASE ImpORT 
A 33-year·old white man was referred to the National 
Institutes of Health in February 1975 with a diagnosis of 
dermatitis herpetiform is. He had first developed small 
"bumps and blisters" on his forehead and in his hai rline 
in March 1960; a diagnosis of DH was made. After an 
unsuccessful tria l of sulfapyridine and nicotinic acid, he 
was treated with Aristocort tablets with some not iceable 
clearing of the lesions ; these had spread by this time to 
involve the elbows, upper back, chest, and scalp . He was 
subsequently switched to oral prednisolone and took 16 to 
20 mg a day for the next 15 years. During this time new 
vesicles continued to develop and he almost always had 
50 to 100 small crusted lesions. Several other treatment 
regimens, such as local x-ray, coal tar and ultraviolet, 
vitamin shots, iodine baths, iodide·free diet, and Dap. 
sone up to 200 mg per day, were tried, with li ttle positive 
or negative effect. Thorough evaluation revealed a nor-
mal CBC and serum carotene, evidence of duodenal ulcer 
disease on upper GI series, and deposition of IgA in the 
skin on DIF. 
The patient 's eruption appears, by history, to go in 
cycles, worsening with stress and dryness of the skin, and 
improving with oi liness of the skin, increased perspiration 
in hot weather, and fever associated with an upper 
respiratory infection. Primary sites of involvement are 
the face, anterior and posterior neck, chest, and scalp ; 
the back, elbows, knees, and thighs are affected less 
frequently. Pruritus is frequently severe. He had been 
taking 16 mg of prednisolone a day until 4 days prior to 
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admission , when he discont inued it on his own to reveal 
t he full extent of t he disease at t he time of hospi tali za-
t ion . On admission, he had numerous papul es and 
vesicles, 1 to 5 mm in diameter , as well as many 
excoriated , crusted les ions on his face, chest, anterior and 
posterior neck, and scalp, where they especially clustered 
around t he ha irline and over t he occiput. T here were 
fewer les ions on the buttocks, knees, elbows, scrotum , 
inner thighs, and up per back. T he rema inder of the his-
tory a nd physical exa mination were noncont ributory. 
La boratory studies. Hemoglobin was 13.4 gm%; WBC 
8,700 wit h a normal diffe ren t ial; plate lets 401,000; 
ret iculocyte count 0.2; HLA-2, W19/8, W27. The follow-
in g were norm al: elect rolytes , BUN, creatinine, glucose, 
calcium, phosphorus, magnesium, liver fun ction tests 
including tota l protein and album in, cholesterol, uri c 
ac id, serum carotene, vitamin A, o-xylose absorpt ion, 
G6PD, fo late, and vitamin B 12. Serum iron was 18 wit h an 
iron binding capacity of 228, for 7.89% saturation; stool 
was negative for occul t blood . Urinalysis, chest x-ray, a nd 
E KG were negative . On upper GI series there was 
evidence of duodena l ulcer disease, a s mall hiata l hernia, 
a nd a rapid t rans it t ime; there was no indication of 
pathology elsewhere in the small in test ine. Skin biopsy of 
an ea rly les ion showed a subepidermal bulla conta inin g 
neutrophils and several eosinophils , neut rophilic pa pil -
lary microabscesses adjacent to the bulla, and a predom i-
nantly lymphohistiocyt ic perivascular infil t rate sur-
rounding the s uperficial vascul ar plexus (Fig. 1). J ejunal 
biopsy showed a normal villous pattern . 
Course . While hospitalized , the pat ient improved 
spontaneously and was discha rged wit hout t reatment . He 
cont inued to do well for 2 mont hs before worsening; 
treatment was then begun with 200 mg dapsone per day 
and was increased gradu ally over 4 months to a total 
da ily dose of 500 mg. Wi th each increment, fewer new 
lesions developed, and at 500 mg a day for 5 months there 
was only occasional activity, the tota l number of les ions 
usually being less than five. Wit h a decrease in dose, the 
eruption recured wit hin 12 hr . Close monitor ing of the 
CBC showed no change in WBC, or different ial. T he 
re ticulocyte coun t, however, increased to 5.5, the methe-
moglobin was as high as 6.0%, and hemoglobin dropped 
by 1 gm%. 
Tissue Preparation 
P unch biopsies were obL ined from normal, peri le-
sional, or lesional skin of the thigh, back, or abdomen after 
local in t racutaneous anesthesia wi th 1% lidocaine. Im-
mediately after biopsy, the t issues for EM observation 
FIG. 1. Early lesion showing dermal papillary collec-
t ions of neutrophils, a few eosinophils, and a perivascular 
accumulation of mononuclear cells (x 165). 
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FIG. 2. A linear ba nd of IgA deposition is seen along 
t he dermal- epidermal junction when the patient 's nor-
mal-appearing skin is incubated wi th a fluorescein-la -
beled antihuma n IgA (x 122). 
FIG. 3. Normal-appearing skin stained wi th P - AP 
met hod . A dark band of reaction products is seen a long 
the dermal- epidermal junction indicating IgA deposit ion 
( x 196). 
FIG. 4. Norm al-appearing skin st a ined with P - AP 
method. The dark granular reaction products (asterisks) 
are seen in a linear band just a bove t he basal lamina 
(BL ). Note t he less stained space (arrows) between basal 
cell membrane and the reaction products. E = epidermis; 
D = dermis; HD = half desmosome (x 60,000). Bar = 0.1 
/1. 
were cut into approximately I -mm ' blocks a nd fi xed with 
6% glutaraldehyde for 2 hr at 4°C . Other t issues were 
fixed in 10% formalin and stained with hematoxylin and 
eosin . The t issues used for the P - AP method were dipped 
in 10% glycerol for 2 hr at 4°C immediately after biopsy, 
were embedded in Ames OCT embedding medium , and 
frozen in alcohol- dry ice. Those t issues used for immuno-
fluorescence were embedded in Ames OCT and frozen in 
liquid ni t rogen. 
Tissue Processing 
Immunofluorescence . Direct and indirect immunofluo-
rescent testing for in vivo-bound immunoglobulins and 
complement and for circul at ing ant iepithelia l ant ibodies 
were performed using techniques and reagen ts ident ical 
to those previously described [2 ]. In addi t ion , fluorescein 
isothiocyanate (FITC)- labeled rabbit ant ihuman fibrin 
(FIP M ratio 2.6, total protein 26.6 mg/ml) (Hyland, 
Costa Mesa, CaliL) was used for DIF testing. 
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Immunoelectromicrosocpy (P- AP method). The 
staining procedure was t he same as that described 
previously [1]. 
Routine electron microscopy. The procedure was t he 
same as that described previously [3 ]. 
RESULTS 
I Tn munofluorescence 
DIF of normal, lesional, and perilesional skin 
showed a linea r band of IgA depos ited along the 
basement membrane (Fig. 2); this finding has 
persisted on 9 subsequent biopsies taken over a 
12-month period. IgE has been found on occas ion 
while IgG and IgM have been consistently absent. 
On the first 3 biopsies of normal , lesional , and 
perilesional skin taken at the time of admission , C3 
was seen in each and properdin in 2 along t he 
basement membrane in a pattern identical to that 
of t h e IgA. Eight days later, when the patient had 
been free of new les ions for 6 days and on no 
llledications, C3 and properdin were not demon-
strable; on on ly 1 of 9 biopsies taken during an 
exacerbation since that time has C3 been present 
and then in a granular distribution along t he 
basement membrane zone. Fibrin was demonstra-
ble only in early lesional skin. Indirect immuno-
fl u o rescence studies for circulating basement 
membrane zone ant ibodies have been negative. 
I Tn munoperoxidase 
T he reaction products, which indicate IgA depo-
sition , were seen at the basement membrane zone 
of t he epithelial basement membrane in perivesi-
cular and normal-appearing sk in (Fig. 3). There 
was a well-demarcated, less-stained space between 
the basal cell membrane and t he reaction products 
(Fig. 4) . There were no reaction products in the 
epidermal cells except for accent uation of the 
half-des mosome areas. There was no accentuation 
of the periodicity of anchoring fibril s and no 
specific staining of collagen. No specific reaction 
products were seen in control specimen. 
Electron Microscopy 
Lesional skin. The early vesicles were seen above 
the basal lamina (F ig. 5). The roofs of the vesicles 
were composed of either basal cells or keratino-
cytes (Fig. 6). The vesicles contained bundles of 
fine fibers which at t imes had a periodicity of 
about 200 A (Fig. 7). These fibers appeared to 
penetrate into the dermis (Fig. 7). The tonofila-
ments in the keratinocytes around the vesicles did 
not show evidence of aggregation, increased elec-
tron density, or increased number (Fig. 6), even 
when they were necrotic. The plasma membranes 
of keratinocytes appeared to be well preserved 
(Fig. 6). The mitochondria and endoplasmic retic-
ulum in t hp. epidermal cells around t he vesicle were 
swollen; the glycogen content of t hese cells was 
increased. Hemidesmosomes were not seen in basal 
cells which had separated from the basement 
membrane while their desmosomes were well pre-
served in some areas. In the intercellular space, t he 
processes of basal ce lls and keratinocytes were long 
and slender, and few free cellular organelles were 
seen. Osmophilic bod ies [4] were not found. 
The basa l lamina was, on the whole, well pre-
served , but discontinuit ies of basa l lam ina were 
found in the blister in the presence of inflamma-
tory cells. Anchoring fibrils and dermal microfibril-
FIG. 5. Lesional skin. The basal la mina (8L) is clearly seen . It is discontinuous in a few area.s (arrows) at the vesicle 
base. Bundles of fibers (P) are seen within t he ves icle (V). M = mononu clear cells; D = dermIS ( x 5,000). Bar = 1 !l . 
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F IG. 6. Early ves icular skin (roof of ves icle). The 
keratinocytes (KC) have relatively well-preserved plasma 
membranes and show vacuolar changes and long slender 
processes. T he tonofilame nts of the keratinocytes are not 
aggregated nor do t hey show an increase in number or 
electron density . IC = inflammatory cells; V = vesicle 
cavity ; F = fiber bundles ; circLes = desmosomes ( x 
3,300). Bar = 1 /1. 
lar bundles appeared normal, but were not seen in 
the areas of basal lam ina disruption. Many neutro-
phi!s, eosinophils, and mononuclear cells were seen 
in lesional skin. Collagen appeared to be separated 
because of dermal edema. 
Normal-appearing skin. Almost all areas ap-
peared normal. Intercellular edema and widening 
of the space between basal lamina and basa l cell 
membrane were seen in those areas where there 
was moderate edema of the upper dermis. The 
basal cell membrane and basal lamina were well 
preserved except for a high incidence of basal 
lamina duplication. Anchoring fibri ls and dermal 
fibri llar bundles appeared normal. 
DISCUSSIO N 
T he most prominent findings in this patient are : 
(1) IgA deposition in the lamina lucida ; (2) vesicle 
formation between basal lamina and the basal 
cells; and (3) the fibrin-like material in the epider-
mis with showering into the dermis, i. e., in this 
patient the major pathology occurred above t he 
basal lamina, like bullous pemphigoid (BP), 
herpes gestationis (HG) , and t he epidermal type of 
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eryt hema multiforme (EEM) [4 ]. Otherwise the 
ul trastructural morphology does not differ essen-
tially from that reported by others for DH [5- 8 ]. 
Although cutaneous IgA deposition in th is 
patient occurred in t he lamina lucida, its exact 
locali zation was slightly different than that of t he 
immunoreactants deposited in the lamina lucid a of 
normal-appearing skin of BP (unpublished data) 
and normal-appearing skin of HG patients [3 ]. In 
the normal-appearing skin of this patient t here 
appeared to be a well -demarcated, less-stained 
space between the reaction products and t he basal 
cell membrane. Published reports of immuno-
peroxidase staining of BP skin show partially less-
sta in ed spaces in the lamina lucida but those 
authors studied either lesional or juxtale-
sional skin [9] , skin adjacent to a blister [10 ], or 
erythemato us skin [11]. 
The location of vesicles is similar to that of BP 
[12,13], HG [3], and EEM [4], but we could not 
find breaks in the basal cell membranes at their 
dermal sides, as is seen in HG [3 ]. Lever and 
Schaumburg-Lever [14] and Orfanos et a l [4] 
reported t hat necrotic keratinoc:;ytes had abundant 
tonofilaments in EEM and t hat, at times, the 
plasma membranes of keratinocytes completely 
disappeared . Those tonofilaments look like the 
fiber bundles seen in this patient's skin. We feel, 
however, that the fibers in this case may not be 
aggregated tonofilaments but may mainly repre-
sent fibrin or fibrinoid material as there is a 
sparsity of free cellular organelles, cell membrane, 
or nuclear fragments around these fibers. These 
findings are also different from those of BP [13 ]. 
Taken together, the ultrastructural findings 
appear to be different from those ofBP, HG, EEM , 
and other DH patients. However, the constellation 
of the patient's clinical and histologic features , the 
response to dapsone with prompt recurrence when 
the dosage was decreased, in vivo-bound IgA, and 
FIG. 7. Lesional skin. Some of t he fibers have a 
periodicity (inset) and appear to penetrate into t he 
dermis between t he collagen . D = collagen; V = vesicle 
cavity (x 16,000; inset x 36,300). Bar in inset = 0.1/1. 
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the absence of circulating basement membrane 
zone antibodies prompt us to include him in the 
general diagnostic category of dermatitis herpeti -
for mis. 
Addendum 
We have recently studied the skin of a 35-year-
old male patient (of Drs. R. Dobson and T. 
Provost) who close ly resembled our patient. Their 
patient's skin had linear IgA depos ition which was 
also immunoelectronmicroscopically localized to 
the lamina lucida. The same well-demarcated, 
less-sta ined space was seen between the reaction 
products and the basal cell membrane. 
The authors are deeply grateful for the worthwhile 
adv ice of Dr. M. Lutzner and Dr. B. Wetzel and the 
excellent assistance of Dr. M. Gu llino, Miss L. Gazze, 
Mr. H. Schaefer, and Mrs. A. Patterson. 
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